1. Introduction. Suppose fix) is continuous and has a piecewise continuous derivative for 0 ^ x/\ ?£ 1. Then fix) may be expanded into a uniformly convergent series of shifted Jacobi polynomials in the form /(*) = 22anWRnia'ß)ix/\), (1.1) e g x/\ Ú 1 -e, 6 > 0; « > -1, ß > -1,
where Rnia'ß)ix) = Pn(aß,(2a; -1) and the latter is the usual notation for the Jacobi polynomial [1, Ch. 10] . Various techniques are available for the determination of the coefficients a"(X). In this connection, see, for example, the references [2, 3, 4, 5, 6, 7] .
Suppose that fix) satisfies the above conditions for 1 i= x/\ ^ °o where | arg X | < <p. Then we may write /(*) = Z>»(X)Ä.(a,W(X/a:), (1.2 ) »=o e g \/x ^ 1 -e, e > 0; a > -1, ß > -1.
If fix) has an asymptotic expansion of the form oo (1.3) fix) ~ 22cnx~n, £->•<», |arga;|<95, n=0 then (1.2) may be interpreted as a summability process which converts the generally divergent expansion (1.3) into a convergent expansion. If fix) in (1.3) is of hypergeometric type, then the coefficients fc«(X) may be found formally at least using the procedures [5, 6] . These yield for 6n(X) an asymptotic series in X which is also of hypergeometric type. The asymptotic representation for 6n(X) in general is not suitable for computation. We are confronted with two problems; one is the interpretation of the asymptotic series for 6re(X), and the other is the computation of 6"(X).
In this paper, we show how both problems can be solved for a confluent hypergeometric function. Actually we derive a representation for 6"(X) when fix) is the (r-funetion, which includes the confluent hypergeometric function as a special case. Our computational scheme for 6"(X) is exhibited only when fix) is a confluent hypergeometric function, although the ideas involved can be extended to cover other special cases of the G-function as well.
In Section II, we prove an expansion theorem of the form (1.2) when fix) is the G-function and show how both convergent and asymptotic representations for fe"(X) may be derived. These results are specialized in Section III for the case when fix) is a confluent hypergeometric function, and in Section IV it is shown how 6"(X) may be computed by a recursion scheme. Finally, in Section V, we tabulate coefficients for the cases where Rn(a,ß)ix) is the shifted Chebyshev polynomial and fix) is the error function, the exponential, sine and cosine integrals, and the Bessel functions Koix) and Kiix). We then get Theorem I. Let 1. a, ß and x be real, a > -l,ß> -1,1 < x < ».
Lei a reaZ positive S exist such that
GÇÎ(X*S l;) = E (2n + a 4-0 4-l)(n + ß + l)a Remark. Condition 1 of Theorem I is conservative. By an appeal to the convergence properties of expansions in Chebyshev polynomials [7] , the range of x may be extended to give condition 1 above.
Since ( We prove that the coefficients may be readily evaluated using (4.2) in the backward direction. This backward recursion technique has been treated by many authors [9] , [10], [11] , [12], [13] . The idea is as follows. Proof. Denote by ^."(X), ^2,n(X) and ^3,n(X) the three linearly independent solutions of (4.2) ; cci,n(X) is the solution we wish to calculate. We may write* is also a solution of (4.2). From [14] we have where Ci is independent of n. The third linearly independent solution of (4.2) is the L2,2( -X) term appearing in [15, 1.3.3(15)] which arises in the asymptotic expansion of (4.22) for large X. A limit process, explained in [15, 1.3.4 ] is used to obtain <pi¡n , but our discussion here is necessarily brief. We need only the estimate ,. 0A, CzTJn + a -l)r(n + <r - 5. Tables. Tables I-III contain coefficients to 20 D for the expansions of several important cases of the confluent hypergeometric function [1, 6.9] . Coefficients corresponding to different ranges of the independent variable as well as those for other functions, e.g., J"(a;) and F"(a;), are under construction and the present tables are selected examples only. The expansions are readily evaluated using a nesting procedure described in [4] , [7] . For similar expansions, see [7] , and for many Chebyshev expansions of functions over a finite interval, see [2]- [6] and the references given there. The number in parenthesis after each entry in the tables is the power of 10 by which the entry is to be multiplied. 6 . Acknowledgment. This paper covers research initiated by the Applied Mathematics Laboratory, David W. Taylor Model Basin, Washington, D. C, under
